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METHOD FOR SELECTIVELY ETCHING SAM SUBSTRATE 

PROBLEM TO BE SOLVED: To provide a fine structure by etching a substrate having a 
region covered with self-assembly monomolecule(SAM). 

SOLUTION: A wet etching system for selectively forming a pattern on the substrate having 
the region covered with SAM and controlling an etching profile, includes (a) a fluid etching 
solution, and (b) additives having higher affinity for the region covered with the SAM than 
for the other region. The method for selectively forming the pattern on the substrate having 
the region covered with the SAM and controlling the etching profile, includes (a) a step of 
providing a fluid etching solution, (b) a step of adding the additives having the higher 
affinity for the region covered with SAM than for the other region to the above etching 
solution, and (c) a step of etching the at}ove substrate with the above fluid etching solution 
containing the atx)ve additives. 
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[ 0 0 3 0 1 *^Bj{±, seifflia^t*.^^^!!^ ( s 

AM ) xmioixtzm;^^^-thmm.^m^mi.z.'%i'~y 
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-^7^ -y r t , b ) H?ie*M<7) s A ux:n.i-yi^.fzWmi:M 

•2) » 

[00 3 1] 

S>*OttS<. J?V>(>2 0nm) AuaS^^MHtC 

[ 0 0 3 2 ] 0 1 tf't>2<m^m'=FWMm^Mli. v-f 
7o3>^^:7 I- - y'jy'r^y^'^LtzAu (Ml ) &U 

(02 ) Ji|^nc7jt^3ftt5i*Ji7)vT>£!Hj/K*x 
v ^>ymc?ftit L3ti^*$r^ LT l^-g> . A u ■9->'rA- 
{±. t-fl nmc7)Ti * S i x^Njif-^.^^i^-tf, 
Tl 0 0nmOAu^^«$-ti:TPi!{L3t. 5Kt»i^';<f- 
/I. > ndf-9->Mt-»m''N'^'-> f't^cox.^ ^-Tlc, x-^ 

;KHS- (CH2) ,9-CH3 ) 00 . 2 
mlVlX:J'y-/l,MT-3 Og-^^^ yi^XiXl fz. ^A<>ZX 

^ yyz:m.mk'px-nmL . Aumm±iz^x'3-i^mr 

U y h Lfz. ^ki^XTV y h ItzAu^yT/ii: . UK-f 

.^✓^^•CpH 1 2c7)NaOH/KC 1 (ffit-^^J-yTKl 
ij .y h 0 . K C 1 3 . 7 2 5 gio it/N a O H 
0. 4 80g) iJil/^O. 1 M<7)KCN*»^3^§ft;^il 
B!t'^ i'Ty\m ISf^SiOX -v ^ >^lg{2«m L 
t^, CtfOvSSrSiS (2 5'C) ffiefflL, V^^^x -v^ 

A uXflKtir 'J > h V.fi.mx:mL^i'\.h\it<7ymf<tm 

<7jx y ^-yy-mzi^-^xA 0 3)-i:J.f^tc«s l < ^s^n/i. 

7" 'J > h L ^tmioreliO A u ^ , A u or 'J y V § 
J^{c#i[OXPiS- i \l^\zmmz^-t h^h \tX-% ts: 

^f^^ ^^iT . iiJg.r # I. A u y i^J' - > \mhixt£ir' 

-yfz. K C N O fti5 0 7 X U > T yim i.fz\iK\^ 

X >y ^ > i/^Hl t L T ffl I t jUMiO ^ < ix^ 

t^r,fz. x^yT^cr,-^ y^?.tL<^^i'¥tfzliy'^Jyh 

BtraS:3E;fC ClcOX yf-y:?' • i^Xy-J^X'l,iMS:t' 

■^hAu^^^-y^m^ZtiiX'^^t^-ytz. 

[00 3 3] |212<ii' • ^jL.f\±lZl nm<7)Ti 



fcit^'S 0 0 nmtOC u Sr^.«LTfmL./iC ucovttj^ 

y^^'Lf^mm^HC 1 
(M-f jj->'7j«4'4#^%) 1^1 Og--^?5iftLT, jSia^ 

f¥Tx-smzmmmzmm.$ it-s. B8 fuisi^ r** l , 
V ^x-^cr,&miu^:^>-^x'miK m.mi^'PX'^mL . 

TV y h Lfz.:. TitV =J:<'^ii>r3^-*)-ymX\ Mltii 
m^j:^'^-^~y^h^x.-$' yyiiZ^ x-f a^y^it—iv 
(DO. 4 y—ivmm.^ I -^fii^ y^Xixl fz. 

i^tX^>7-^M*»S4't-^*«L , C uK^±tC#-C3 

0 ^'mr vyVLfz. I'K^ -^x-y 0 > V- L f • c u -^yy-fi 
IMtm tffi^w K C N /Itsgx «y ^ > ^^ygl^iS-a 

L^c. mcDis^mtiXt^imi^mtx'h^fz. kcn, 

ggx y ^ > ■ -r i^coMtRttti. 7° 'J > h §iiT v > 
^ I, iffit^cT) C u l^£T' # t^j: 1. c7.)(7j ^ XPS^O^" ^ ^ C 

[00341 L/i*S-:. T . a eSiil ft#«-^ ^, ( S A 

M ) x'^Mxtzm^i^-r?>mLimm.m^zy^^~ym 

^» 7°OX y ^> . -Itox y 

tfo L^v::<)5;-,-(:7°>; y h ^ix/cJiSrT^— VN'^jtttTx-y 
[0035] -^\,zri^—y\^^ V-JX Vm ( 7 ^ 

y'<DV'Jx V ) x:Woixfzmi\i . HajL/cSlSJ: 0 

^t¥Tx-^m-th ^ t . 

[ 0 0 3 6 ] X .y >^ h«{i?S4't=:-^llPSf'Jt:iJt'>^T 

(^J;iW\ 2 0 0^O)f|Jg. fzfz 

as: a(a:-t utt^x-^i,. mx.it:^ i^^y tvj^ 

JnlfiJti. Au±{c-7-f ;?a=3>c5':? h ■ 7°'J y^-^yy 

T X -y ^ y^^mM ^ith. ^"ffj y^:^-Jl cr,X 

0 ^Mamit. ^Si««-C{i:x <y ^ >roglt;?ttar«*b-5. 

^yy&mf^. Amz. ^^^'f:^y^^-/utmx. 
w>T ( 1 ) rt;yh§n;t#*i^Mi7)«asT6i±§-ti:, 

( 2 ) J^-y^yy^P^z, yu yh^ixtimizm^^~ti>m 

^mm^L. x^xv^-'f^^imm-hztt/^mT^ 

[0037] ^«J/^{f^Jr■9-7^;^r>'^3^-;^•^0x.y^> ^^ 
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■y ^> ^'TS4' tfi^J X 0 . 0 0 5 — 0.05 m McO 
SC0?filJg'C, — laCigi^-J 0 . 5 -H^ 1 0 m m)^^-^ 

x^l. > J Kx^;l'X-T-n-^i:'iOl?-BvS 

[0038] ^ tox -vi-yy ■ > x^AtiiizEo J; -> iz 

izmhtLfzmmzMLx^izmtmx'h^. ttc. h^cn 

^y-ymizn i x ^mmmcnx o ^zm^^x x -y ^ yy 
imittfz\mm^-^h^^ xh^-. -mzT)V-^)\M 

^hws\x::z. -y ^yy^m^^izwrn-t^ . 
[00 39] ^mr)i^-iv. ^mk. ^mny. ^ 

m.mit-ttzti)>x'^mijmizmj^&m^m^x'^ ^<r) 

[0040] SAlVm. Au, Cu, Ag, AKO 
•e-fz!?, Hg. j/^^T -f 8SfL^'> ^'/l' , I TO 



)v^~^Amim) . mmizmitm^^'t^miiMi*.^ 

:f7'yXi6J:U'miti^ 'Jz]y-m.. iiJ:VS i -H 
{y^m^^cos i ) ^'i:crjmLHzmm.-thZ}ii}iX'& 

X-/^>^^jS4'fyi1sW){S, X-y^>^'' 

Sa M S A M JFMf S A:46C filffl-t ^ h iai:(= 

[004 1 1 m.-h^-t^^T)lijy^:^—iV\i. ^ix^^if 

Li^T;l';i& >f-:t-^iaS"Jti. itH S - ( C 

Hi ) (n-n -C HjT-e < n < 2 4 CM'-iK(^i>cr>X'h 

Zixh<D^:^'-iv\,i. — ^S;l-7}cttx y -f- > ^j'rSici^ 

■t^mm'\?tti^m< . :^-y^y7m^^zi^-{zitm^^h 

[0042] '^./l- 7;l. -taT/P^/P^.'t— 'l^tftv 

m^^^L. m^mtLx^mx^^. zixhco^^- 

^iXhiMt^^. CFg- (CF2) („-3)-CH2-CH 

2-SHifctiCF::;- (CF2) (n-5)-CO-NH-C 

H2-CH2-SH*/::<4CF3- (CHj) („.i)-SH 

'i>x'<7)mmitt^^¥mzm< . i^'px'^mt^'ihfziibiz 

[0043] >-X;U'7 >f HtiTA i}y^:^—)VtWM\,Z 

Au, Ag, *3J:J/'C u±tSAMS-;lgE!<;t"l). v-'X^L- 

[0044] iiSJolPKix .y ^ >' y'i^t im\,ztai. ^zt 

tf^x'^^. mtti. ■>'<^f~ymfS.ifzSAMX'm'ofzm 
mi-mnm(^>^i:i^tsmmi>zmm l . <j;i^t'x -y ^> 7' 

AMxm-itzmts.^ . mami3Xz/^mis\tMi:^tsm 

MizmmiXi)-*(:> , ^ix^'ix<7)j:. 'y'f-y^\cr)^^'^tJf 

i^izms.-t^zti,^mx'$ii>. ifz. mam^Mxfz 
mizm^iSLi»mi , <>:v^T-x-y^>'r?sic?f«L, j^cv^ 

*^>t:}f ^i3&«<SfflT'§ -1. coX'^mxh^ . zix '^<D:f3mi 
[0045] t.fz. ^^9~ym^LfzSAM-^ . nfAco 
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mMcomffi (.'N".^— >MlSL7t:SAM<7)— g|53^ (subpar 
t) ±) {c. i/j:i±, Zc^mMmiJmitiLtimWLb^-n 

^O^ft* § ixl> , ^ - y JgfifeU S A M S- 

m^^anm-t^zt^n'^^. zc^^mmmit. sam 

■t^Zttt^X'^^. ^^J)iOSA]VlS:T->7°U-hi: LT 

^ i> . ::ixf>co:^&«i:S^O S AM^ORa!t#^4Sre5^^-r 
l>^0^^*■fl|•C#>-S. 

[0046] iH^^hii. i "/ ^y-^^m-^z^m-x. 

m-thzttiix't^. 

[0047] r<Dm&l,iHxl,i i^nmX'ii^j: t > 

yi^Ki^ij^m^n-yztii^miz^tkX'iii., -ea 
ii^x'%h. ^ynvifimMzmm-hmzxm^ixhti 

[0 048] SKM^-7^'?u^y-?'? V ■ •7*lJ>-r-< 

y y L c u ^ K c N ./^igx .y f - y yma J: t'^BfloS'J 

ti: , ^ ^ 'J r\m^ ^ y^c?mrj£^=>^-^j^^ v y f g 

(CijPEGs) 3&iif± LV>. i!'^^<fci.O. 5 
m M Ai"£'^-C* 0 , \m.\t%'=) 1 0 ni M i Tigjp $ il § d 

"Tl^-C-fc-i. . ( M;t{i'0 . 5 mM;6^'o 1 0 mMi-C" ) . 
[0049] -m^Z , #Bv£WiX - YiO$I)Sl-* 

jttiSSftL-i: ^ L , miixz\Y:^m.mtfz\m 

JIia«LT{4^f>^W>, $^>tX{4, •ffiffl$ixl.x>yf- 
•r >- h iJ J:l^:/o V ymtmrnz^-th Zt^rfu-v 
9 t.fz\tmm^h\i>iW^^zmk\^X\tt£hts:^ ». 



[0050] T-^y^mkmm. i]^:^ywmm^ 
(irx^f >^^M^^'l4^^J^7>^«J-c^■^>"l. . 

[005 1 ] ^it^'T iv'J ^'■^ivx.^iVT y'^—'y Mt 

A'i-^y^m^'&WmX'hh , N— ri^;l'-N, N- 
i^;^^;t. - 3-r>^— '^A- 1 r^^^°>•x;l, ;^•^-^ 
tiMtt^ y ^m^'^V^rtmX'h ^ . Tween ( I C I 
Americas Inc. crMmMW) fb^f*I 
i^xf - P > y ;l--h' ^' y a-Al— LTtr-fjlffiatt 
) , Triton (Union Carbide Corp 
o r a t i o nCOSIiffiS) NiS il/^XrJ'^ rC)it^m 

{Mi- 0 -xt ij/i^'j ^^i-ji^v ymmw-x'h^ ) 

J;t//sJf -^-X^U > 'J a—lV=^ J X— f;K4 
[0052] 7c? -y ^'^Ji: fC^^-t-r";!?? >-^:t-H ifi 

0 0 5 m M J,Jl±C7) i: ^ (i, t,^\,zx. y f - > ^ OSlRtt^ili 

L , iSJg** 0. 0 3 m M S X-^-h-t^ t Z c^^f i]ff (4 $ 

lzi^±^^ . $ hlzm&ti^m<^j:^X ijMiKmi 

-f;^ > f-3^-;^ coins*' 0 . 0 7 mMtC3a-:if< i: , t— 
{4^-Cc7)^a*^'yn -y $ixi&*^|> . 

[0053] m'Mi^hA<r>it'&%j^wmm%\t. v>f 

ttstj^S < , X f - y L/c«jt«7)ra 7 T ^ 
# X -y -f- y 7"f^til« L Tt:^^ S- ^nf . * -f 1 n m<7j 
Ti^rSi '7i.'N±lC||^t. iggl^-C500nmfOCu 
L r L . C u ^ rJ -7^ ^ L fc« 

M^Hc 1 i.m :^y^^\,zAwmi>) ici oe?iaj5is 

^\^\^fz. ^d!.^^X'Z(nmi.^UA ^y-¥x:my'K 

>-^5f— /I (HS- (CH,) la-CHj) 0. 4mMO 

x^./-n4^Srl-5i-PBl'f >'^'AixL3^>:. WiZy.^yr 
Sr Tfi^i L . C u W^l. \,z^X 3 0 W^r U > 

h L/C . r IJ >- ht/v! C u ify^VW?: , Bft-f 5r>.7K 1 

yhfV^fz'OS. 7 2 5g<7)KCl, 0. 4S0g<7)N 
aOH, 6. 5S«7JKCN, iDit/^O. 9g (0. 2m 
M) COA.df ■9-X^^>'i?''J 3— n ^ y Fxv/LX— T^/l. 

(CizPEGe) ^^h^^mizmnttz. ^^titzm 

mit P H 1 2 Xh -5 fz <, L /L'f^(C 5 . 2 m g 
( 0 . 0 2 mM ) y^:f—/l'iM^tZ. Z 

<r)m i mm-t^miz i mmt^w tfz. r v > b itzcu 

^ yy-ll i: Z £OiS>t"T' 3 6 ( ^-J 2 5 "C ) tx -y 

"l-y-^^lfc. m3(tZM.^ix?>Xol,z. y'Vyh^ixfzC 
u mmimixfzmtK\iX':r. y ^ > § ixx D , H 4 
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iiC u Ifjl^T)^^ 1 5 Ot^- ' ( *S 2 ;u m 0 5 0 
0 n miO^ISH ) ^nmiz^h ^ i: y/t-^ 1. . 
[00 54] Il5{i. mM'N':i'->^ffML:'iPDMS 

7 ^ J -)Vkm.t:^. axxft^Ltt^^. on-/Q>.,m 

(7) A u 2r X y f - > L TtiJg^ S: S E 
x>' ^±^^ 1 5 n mtOA u S-^^Ff-A^^^-y:^^ ttOf 
IVO . 0 2rnMc7)X^' ./— > ^'Ail L7-> ti?) 

(i . ( b ) X y f - y rJ' y l-^^- A^^lt-T S 

t^imii (a) Au^^<«iiL^'i.v. x-f 
jj-— /l.fOX^'y— ^WjgSSjiiSSr 0 . 2 m M i Ti^*^ ^ 
i: , ( c ) y -yW//#7£ L '1*r < i; t> A u S^cT)^ 
iI)t>^'^-HJ-T-tiJ> & S n , ( d ) X .y ^ > 

L , :^ ;5' ^' y y >' b S ii^ V ^pI1*(7) a u iOiiP 

[0055] mit-'mztm±nmzm.m^mm'(:;k 

( NBSA^i:i«&Sii.2.) {ia?t^^UT-en$:Btil:-t 
■C#/im(i:x-y^>^^?§{cft<^jBL=5rv^, 112 
<7)fL;^ti!iM4t'Jx^U>'>f 5> (PE I ) {i. ^^:t>' 
i^mt^ii<liM-C3^ 0 , t/L'3&^'-:»TNB S Ai:S^}«i5 

iS)?»>^3lR0^?.. efi;i^)iS»{±, :*c#^^iiaPE 1 «^ 

$2. 2/xmU±«^)flia«^ (— iKtC, SAM(:0*«J10 0 
OfgtOJ?§ ^1#oS«*if*fflT-§ 2. ) ^iSV »StR14TX 
-f&yi^^h ^ **-<:'^ ^ . mmjf 2 . 5 n m^TtO 

•cj) ^ , ±ia-cK c N . 'ig«x -V ^> ■ ^ $ u 

\,t=r-)^f,mmt'ixh. i>itciasjL7-^x-yf->;?- ■ 

[ 0 0 5 6 ] 116 ^^/^^ 7 COTtSm^-^KIt^Sti, mm 

^liryiCu (06) fcil>'«S\i«^o& t/^Cu (1217 > 

\z-7^ 9u^y? 9 V ■ y'O y^^ yyt^ nbsah 

JlWPE I $rfflt>T^^x>y^>':?' t7-ct<7)t3f5ii- 



[0057] lOOn mCOC u *■ . v U 3 y - '>xy\± 
£7)1 nmcOT i±(C:||*$it;t (116) . TOyh(Dm 

iz. cux:K^Hc 1 4.tm%c^)m :^yyiim-mzi o 

'g.gi.MM^^Iil^L^C. v'y ^/L > 
.■•<:5'-yflJfRLfv::^^'y7°{c. x-f a-^-y^jf-'I'O . 

4 ni M <7)X. y -ivmm: 1 ^rFal f > 9 XiX L ti ,, » 

r'3 0#fairyy hL/to ruy i-t/L-custK?-, i 

1. 2 5 gtOS-— haO-t:>x;l.:i;>®| (-hh »J'> 
jUtg) J3J:I>'2 2 5 g(7),-tfUx^U>^ * > ( 5i-ll!$:J'^ 
rcofi^fi|sT\ y/uaS^' av h ^'7 ^-CiiS^L/i^^- 
^ry^Ktc^W Lj^x -y ^y ^?'?§4itwajS L/i , ^yy-fl- 

z:ZC)m^X'rfi}l 6 0 CTX v ^ y L . 

izu-^:fy?nx-m-^. mmm,xmmLfz, 

[0 0 58] 07c7)Culi(4, AuT-Sof^i^y ny|£ 
lg±tw. copper Gleam 2 0 0 1 ^^M*^ 
'5§?§(LeaRonal, Littau, Swi 
t z e r 1 an d*»^>A¥nTtg) ^ffll-^moS^^O . 3 
A/^ c m^X-n^H^ -o^Ltiiy COX'h h toittz C u 

■t-g>i^<ha?{4. ^ynvzinc i 4% (^a) £7)ji»^>i- 
yimmi-z 1 ofi.>isifSj«LTi^*Lfc. -9-yr;i.-^M3g 

iS-C-SiE** L . rf-" U V ^/l^ n Jf- y tSTmiffl' ^7~y 

fgBfeL3tX:5'yrC X-< 3-9-y^:^— /WO . 4mM<7) 
x;? y-yl, 1 ^^-i y^Xixh. ^(^x^yTX' 

4 ofJj^r u y N M«oS-c?gt*L^^, r 'J y h L/:: 

Cu*^S:. ll6-Cfflt^Jtffl)S.i:|il-'7)ffilS.S:^-r-5>x 
■y ^y^^>&t'vS« L^C . C«7)f§$- -y h # ^=yX 
SS^fflUTSO'Cti^^i. ^<M*¥L7::, T'jyhL 
c u sm<7)x y ^ y ^^;4 4 5 ^mr-^tz , 

[0059] ms<D^^mFi-M^mi. T^y V ^ixtz 
c u SI^<7)SilR(r<jx -y ^y;/lc J; 19 . fcVj J: ^ HR-a 

^^t7>^*7° 'J yViiX t>"x -y ^ y ;?'^f^*'' "Tt^t^ 

1 //rni7)C uii^rv (J rjy • >>x>'N±<7)l nmT i±{C 

•TOyV<m\\,Z^ "^-yr^WSrHC 1 4% 

( ^fi ) <7>itt-^ ?st: 1 0 mifSM L-c . c u * 
mmxi-^m^y^^xtit, mm^x-mkLtz, ixv^x- 

.IcJOX y y r r C u « IE±1;: 1 ^r^r oyhLfz. 

•C. I19j&»^>1 OlC^LTtiSlShlBltiai^ODNBSAtj 

J; t/" F' E I Sr # tf^ST-gP^x -y f - y 7' L Ttr . x -y ^ y 7' 
{48 0 rx' 2 0 V ^ , gpii-x .y ^ y i/' § ixtz^ y y 
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L . tf >- 7°;l- Sr N B S A,- P E I X v ^ >- 7 ?St 2 0 ij- 
r^St^'iSiS LT . r U > 1- ^ o C u Sr L 

[ 0 0 6 0 J 4 1 46t LT. *^ajfJtfl^{wB9LTUT 

[006 1 ] ( 1 ) u^mat^^^m: < s AM ) T-a 

a) ?S:Kx-/^>-:?Mi:, 

b ) Buifi«^OS AM-eiiii3iX/i^«j(2i^L.-C ffi<7j^lS 
J: D 4. «v »Mfatt^*-r^, . >^^-< i: 1 o<OifMi: 

( 2 ) m[fa?mx ■y^yp'mW.iJ^V^ C N . 'iS§Kx y 
2?'ffiB£!|^^#tf^i:^tt«gtt^l.. ±id (1 ) i-IBK^o 

•r-g>. ±iB ( 1 ) t.fzki±Xt ( 2 ) i:ieiiiO>v!>TA. 

m^-^thit-^^^-ktszt^mwih-r^. ±ie ( i ) 

(5) mfieiasJn^J**. r/i3-;i. ^iVit^y-m. TS 

t^iv-^ti^hmsi^ixh^Lt^m^fth. ±iE (4) 

±iS ( 5 ) (;IEtti^>.^^^. 
( 7 ) B?IEr/l > ^:^-}V fjK -WGtSiH S - ( C 

"f. 6<ii<24-C\5&.I}:a:-1#iSi:^-i.> ±lfi ( 5 ) 

( 8 ) HiriST'l. ;^ >^.^-/l- *\ -ISs^H S - ( C 

Hi) n.i-Xc7)|gttr/l^^>'^3j--;l.T'it!>0, i'i't'x X 
= -OH. -COOH, -CN. -B i-^/ctit'::^^* 

T-.t>0, 6<n<2 4t'^^&C:i:$r#^i:-r-5., ±ie 
(5) (cfS«cCO>X-xA,. 

(10) mU-^^^'r:^>'h^~ii-hK . 005m 
M- *U 0.0 7 in M(^mm^)M& . *f t L < (d 0 . 0 2 
mMiOm^-r-ffft-r'&«Ih2r^t1lti:-t-?.> ±iB ( 9 ) 

(11) Bi)iBT/U/^>'^5r— /l'//''<./l'7;U;tnT/l'?;7:^ 

^:^-iixh^^zt ^nmt-t^ . ±i£ ( 5 ) (::iesto 

(12) BiJlE'</l''7;V5j-nr/l'^^>^.^— /V**, — IK^ 

FsC- (CF,) n-s-CHa-CH.-SH, C F3 - 



(CFj) (n-3) -CO-NH-CHa-CHj-SHi/:: 

tiCFj- (CH2) cn-D-sHov^-rn^u-o^^-r 

s::i:2:#i«i:t-r^. ±12 ( 1 1 ) tfB«gco>x^A. 

(13) Mifi^~'^-< i: i> 1 r>(r)ma-^Wi;'X)i y -f VX 
hhZt armb-tS . ±IB ( 3 ) {Zsemi^^i-'Xr-M,. 
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